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Ocean spatial modeling for siting of wind energy: 

How NOAA is providing 

Marine Spatial Planning support 



NOAA BOEM MSP Partnership



Ocean Industries

NOAA Leads the Nation on Ocean Intel



● Facilitation of the MSP process

● Completed 50+ analyses in last 5 years

● Identified Aquaculture Opportunity Areas

● Identified Wind Energy Areas 

● State-designated aquaculture use areas

● Spatial planning for Ports/Harbors 

● Tool/app development

● Stakeholder engagement

NOAA Spatial Planning 
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NOAA BOEM Spatial Planning 



A spatial suitability 
model weights 

locations relative to 

each other based 
on given criteria. 

Our Goal: Identify Conflict, Find Opportunity
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How do we build the regional spatial model?



Ecosystem Models Require an Ocean of Data



Scores are assigned to 

each grid cell for each 

separate data layer

Cumulative scores for each 

submodel are calculated

The geometric mean of all 
submodels is calculated to 

determine final suitability
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Scoring Data Layers



Presence/Absence Data
0 - 1 score is assigned to grid cell if that data 
layer is present inside of cell or overlaps the cell

Raster Data - Changes over space and time
Data is rescaled to 0 - 1

Examples:
● Deep-sea corals

● Cables
● Pipelines

● Wrecks 
● Military 

restriction areas
● Hardbottom area

● Environmental 
buoys

Examples:
● Fishing effort

● Vessel traffic
● Protected 

resources

High fishing effort 
- score closer to 0

Lower fishing effort - 
score closer to 1

Continuous data Categorical data  

Scoring Data Layers
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Natural & Cultural Resources

Protected Resource Division Combined Layer (31 species)

Habitat Combined Layer (4 habitats)

Black-Capped Petrel Annual Abundance

Highly Migratory Species (HMS) Essential Fish Habitat (EFH) Overfished/Prohibited Sharks Count (6 species)

Highly Migratory Species (HMS) Essential Fish Habitat (EFH) Target Species Count (6 species)

Fisheries

VMS All Fishing Types 2016 - 2021

Southeast Region Headboat Survey

Industry & Operations

NMFS Fisheries-Independent Surveys (13 total surveys)

AIS Vessel Traffic All Vessels 2015 - 2021

Wind

Distance to shore

Distance to inlet

Depth

Atlantic Wind Speed - Annual Average

National Security

Navy Assessment Areas (Priority Area 3 & areas that need further study)

NASA Assessment Areas (Major Risk Areas & areas that need further study)

Air Force Assessment Areas (Priority Areas 4-6 & areas that need further study)

Constraints

Deep Sea Coral and Sponge Observations

BWFA Exclusion Area

USCG Shipping Safety Fairways and Regulations

BOEM Proposed Fairway Extensions

DOD Area of No Seabed Disturbance

Navy Assessment Areas (Priority Areas 1-2)

NASA Assessment Areas (Extreme Risk Areas)

Air Force Assessment (Priority Areas 1-3)

Central Atlantic round 1
Model Inputs
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Central Atlantic Round 1



Thank you!  

For more info: 

James.Morris@noaa.gov
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Example 1: Deep Sea Corals
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Data Shown:
• Scallop Rotational Management Area
• Scallop Fishery VMS Data
• Central Atlantic 2 Call Area (Source: BOEM Comment Letter, BOEM-2022-0023-0033)

Data Shown:
• Scallop Abundance Data (2015-2021)

Example 2: Scallop Fishery
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Example 3: Viewshed



BOEM.gov

Seth Theuerkauf | Seth.Theuerkauf@boem.gov
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